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The association with myasthenia gravis of a persistent or enlarged thymus gland is well known. Norris (1936) states that lesions of the thymus are described in half the cases which have been published. This figure, he says, probably expresses the frequency of gross abnormalities. He suggests that there is a constant and specific pathology which nay be recognized only on microscopic examination. This change is a hyperplasia of the epithelial cells of the medulla which varies from that in which the normal structure of the gland is preserved to that in which there is an undifferentiated syncitial mass of epithelium obliterating the round cells and Hassall corpuscles, and in structure closely resembling the foetal thvmus. Schridde (1913) on the other hand states that they are the predominant cells in tumours of the thymus not associated with myasthenic symptoms and that thymic tumours found in myasthenics consist mainly of the round cells of the cortex, which he regards as also of epithelial origin.
A detailed histological study of our specimens is not yet complete. The sections show thvmic tissue with well-preserved medullary structure, few Hassall corpuscles and little or no cortex-like the appearances described bv Norris. Thev differ from each other onlv in the degree of epithelial hyperplasia. This does not correspond in any way with the results of treatment. A gland which was chieflv made up of large sheets of medullary epithelium was from a patient whose condition was not altered by operation.
The weights of the glands range from 7-5 to 31 g. Blalock and his collaborators (1941) dlo not give weights but comparison of measurements suggests that they are similar to those of our series. There is no correlation between weight and age, length of history or clinical improvement after operation. These glands are well-defined structures but it is not possible to state without further investigation whether they are abnormal, for there is no agreement about the weight of the normal. According to Hammar, whose figures are much quoted, it is approximately 25 g. in the age-group 18-44 years of our patients. Schridde states that the weights given by Hammar are much too great. He found from examination of the glands of healthy persons who had been killed that the maximum weight of 25 g. is attained at 15 years of age. Then there is rapid diminution until at 30 years the remains of the thymus cannot be weighed. He says that if at this age there is recognizable and measurable parenchyma which is found microscopically to be thymus, the thymus is pathological.
There are recorded a number of attempts to treat myasthenia gravis by thymectomy and in our series twelve patients (5 male and 7 female) aged from 18-44 years have been treated. The duration of illness ranged from seven months to ten years. Every patient was severely affected and before operation was unable to work even with the help of prostigmin. All had the characteristic weakness and rapid fatigability of external ocular, facial, palatal and pharyngeal muscles, of neck, trunk and limb muscles. All showed great increase of power in the affected muscles after administration of prostigmin. Harvey and Lilienthal (1942) have shown that when l/2-l mg. of prostigmin is injected into the brachial artery, the hand muscles of the non-myasthenic become weak and fasciculate for some seconds. In the myasthenic, strength is maintained, or, if previously diminished, increased, and there is no fasciculation. After thymectomy there is a change from the myasthenic toward the non-myasthenic reaction corresponding in degree with the amount of clinical improvement. The myasthenic patient in complete remission, it is stated, gives a myasthenic reaction. In most of our cases this test was carried out before operation and in each power was maintained or increased. Three patients died aftcr operation. Three have recovered and remain well nine, six and three months after operation. They lead normal lives. They do not require prostigmin. Pathological fatigability of the previously affected muscles cannot be demonstrated. Before operation intra-arterial injection of prostigmin produced a myasthenic reaction. Two have been tested after recovery. Extreme weakness of the hand mutscles resulted, but there was no fasciculation.
Three have improved. The first was treated a year ago by X-ray irradiation of the thmvnlic area. The iminedliate result wx'as a severe exacerbation of symptoms, but later she improved and w-as much better after this treatment. Before operation and without prostigmin, sp)eecC was slurred and quickly became unintelligilble. She had troulblesome double vision.
She had difficulty in chew-ing and in swallowing and, towards the end of a meal, she had to support her lower jawv. The facial muscles were weak. She could not raise her arms from her sides. There was a good response to prostignmin. There was no alteration in the strength of the hand muscles, which were not affected, after intraarterial injection of p)rostigmin. Five months after operation she develops, after about a hundred x-ords, slight dysarthria, which does not then become worse. 'lheie is slight wx-eakness of her facial muscles. She can raise her arms from her .ides against moderate resistance. She has reduced her prostigmin dosage from 135 to 30 mg. daily. After l mg. of prostigmin subcutaneously the dysarthria does not develop and the facial movements are full but there is no other effect. Intra-arterial injection produces gross wveakness of the hand muscles.
The second patient was thyrotoxic. After subtotal thyroidectomy his mrvasthenia became worse. B3efore the thymus wN-as removed he wX-as helpliess wxithout p)rostigmnlin. He could not even raise his head from the pillow. His speech i-as unintelligible. He could not swallow. AW-ith 150 mg. of prostigmin daily by mouth and 1 mg. subcutaneouslv before meals he could move about in bed, sit up and swallow with difficulty. He hacl frequent attacks of severe dyspnwea. He has had no dyspnoeic attacks since operation. Now, four months after operation, without prostigmin, his, speech is normal and does not become slurred or nasal. He has no difficulty in swallowing. He canl sit up wvithout effort and can walk several hundred yards without fatigue. Muscular power is below normal, there is some fatigability and definite improvement after prostigmin. The present optimum dosage is 45 mg. daily. Intra-arterial injection produces some increase in strength of the hand muscles The third patient suffered from ptosis and diplopia, facial wveakness and slurring dysarthria. She could not, vithout p)rostigmin, sit up or raise her head from the pillow against slight resistance. She could not raise her arms from her sides or extend her forearms, hands or fingers. Other movements of the upper limbs w-ere weak. There was a good response to prostigmin. Eight weeks after operation and without prostigmin there is no p)tosis. Speech is normal and the facial movements full. She can sit up without difficulty and can raise her head against moderate resistance. There is slight weakiness of extension at elbows, wrists and fingers, and some fatigability. Other movements of the upl)er limbs are of normal strength. The strength of the weak muscles is increased wx-hen p)rostigmin is given. One patient I have not seen since operation, but slight and definite improvement is reported.
In two cases, five and two months after operation, there has been no change.
In the cases which have responded to treatment most of the improvement has occurred by the time that the post-operative period is over. Then there is gradual progress during the next six to eight weeks. It was within these limits of time that prostigmin ceased to be effective in the patients who have recovered completely.
X-rays of the anterior mediastinum of our patients were taken from various angles but no shadow corresponding to the thymus was seen.
Extracts were made from one gland removed by operation and injected into intact animals by Dr. McIntosh of the Medical Research Council Institute. No muscular weakness developed.
Kinnier Wilson states thatat earlier stages symptoms come and go to a certain extent and remissions are not infrequent but later most of the clinical phenomena become fixed.
Such is our experience. One of the twelve patients had a remission which began three months after the onset of the illness and lasted for four years. Another recovered and remained well during pregnancy. Apart from those incidents all had become steadilv more incapacitated. In one among nine cases collected by Wilson and Stoner in Sheffield (to be published later) a remission occLirred after a few months' illness and lasted for five vears.
Our results and those published by Blalock and his colleagues indicate that extirpation Proceedings of the Royal Society of Medicine 14 of the thymus offers some prospect of recovery. We have found no distinction, clinical or pathological between the cases which recovered and those which did not improve.
Anatomists agree that in some persons there are accessory thymus glands situated behind the thyroid. It is possible that all the th)imic tissue has not been removed from the patients who did not recover. Myasthenia gravis and hyperthyroidism occur together more often than can be explained by chance. Kowallis and others (1942) have recently collected 15 case records. They describe one case in which both conditions were cured by subtotal thyroidectomy. No thymic tissue was found when the mediastinum was explored.
Three of our twelve patients had thyrotoxicosis. In one a subtotal thyroidectomy was carried out. His myasthenic symptoms became more severe. Six weeks later the thymus was removed. There was definite improvement of the myasthenic symptoms. Another patient from whom a toxic adenoma of the thyroid was removed when the thymus was taken out remains thyrotoxic but has no symptoms of myasthenia.
Most of the patients investigated were in the care of the Physicians of the National Hospital, Queen Square. To them, and especially to Dr. Gordon Holmes and to Dr. E. A. Carmichael, I wish to express my thanks.
thymus through an incision in the neck, but it is quite clear that this could only effect an incomplete removal of the gland, which extends far beyond the reach of a finger introduced from above. There can be no doubt that full exposure of the mediastinum by splitting the sternum down the centre as far as the fifth rib is absolutely necessary. The skin incision consists of a rather short and low collar incision above the sternal notch, and a long vertical incision over the centre of the sternum as far as the level of the fifth rib. The suprasternal notch is exposed by blunt dissection, and the slender horn of each thymic lobe can then usually be seen almost or quite reaching the lower border of the thyroid isthmus. The interclavicular ligament is divided, and a passage is cleared behind the sternum by introduction of a finger as far as it can reach. The sternum is then split by means of a suitable instrument, and cuts are made in the bone outwards into the fourth intercostal spaces on either side. The two sternal flaps are raised outwards, and are held in position by a strong self-retaining retractor. The lavers of fascia covering the thymus gland are then divided in the mid-line, and the yellowish-pink thymic tissue is brought into view. It may, I think, be assumed that the thymus gland will be found to be enlarged in every patient with true myasthenia gravis, and a bilobed structture must be identified and completely removed. The gland varies greatly in its shape and size, its weight in our twelve patients ranging from 8 to 31 g., but its general pattern is constant. The left lobe is always found to be almost completely covered by the pleura of that side. The right lobe is more easily seen, but spreads out below over the pericardium and this part often reaches below the level of the fifth rib. Usually a large vein passes from the right lobe directly into the innominate vein. It is sometimes very difficult to secure adequate haemostasis, and the separation of the very thin pleural membranes from the gland on each side without opening them is an exceedingly difficult mancoruvre, though it can usually be achieved if sufficient time be taken over it. The removal of the gland will sometimes be complicated by the presence of a thymic tumour. This was found in two of our twelve patients. In each it was closely adherent to the pericardium on the right side, and was incorporated with the pleural membrane, which had to be widelv opened in order to remove the tumour.
We have some evidence that thymic tissue is not necessarily restricted to the anatomical confines of the thymus, but may spread to a varying extent in the mediastinal fat. This would afford an explanation of the uneven results that seem to follow thymectomy. But of all this it is yet much too soon to speak. It may be a far more complex problem than appears at first sight, and " the pathology of the living" mnay again serve to throw light on corners of physiology that have hitherto remained dark.
The anaesthetic is an exceedingly important part of the operative problem. Owing to the fact that our first patient was thyrotoxic, she was given our routine of rectal avertin with gas and oxygen, and four other patients were treated in the same way, or with cyclopropane. Later we decided that avertin was undesirable in myasthenic patients, because we wanted them to recover full consciousness as soon as possible so as to restore normal respiratory movement and coughing. The last seven patients of the series have been given intratracheal cyclopropane by Dr. Frankis Evans. It is, of course, essential to have completely controlled anzesthesia since there is a risk of, and occasionally the necessity for, opening the pleura on one or both sides. The operation is not easy, but it is during the post-operative period that the greatest difficulties are liable to arise. The myasthenic patient is peculiar in that the respiratory and coughing muscles are sometimes severely affected by the disease. Thus, they are liable to respiratory crises quite apart from operation, and this tendency may become accentuated after the severe surgical interference necessitated by thymectomy. The patient can be assisted by posture (head-down position) continuous suction from the pharynx and larynx, and occasionally by an oxygen tent. At the same time, morphia, atropine, and prostigmin have to be given in suitable doses at the right intervals, and for three days or more there may be grave anxiety. One of our patients was suffering from a severe primary toxic goitre as well as profound myasthenia, so that a subtotal thyroidectomy had to be done before the thymectomy could be attempted.
The mortality of three out of twelve patients is heavy, though not perhaps heavier than was to be expected in the surgical treatment of so severe and obscure a disease as myasthenia gravis. I would like to emphasize the fact that only patients suffering from clear-cut signs of myasthenia in a severe or very severe degree have as yet been subjected to operations, so that the maximum hazards have been challenged. There are many patients with minor degrees of a-myasthenia which appears not to be progressive, and we would not at present urge that these should be submitted to operation. On the other hand, I believe that the results so far obtained by thymectomy for the severer forms of the disease are encouraging enough to warrant further cautious trial, and we hope to present fuller and more extensive evidence of progress at some future date.
Dr. Russell Brain said that thymectomy had been performed upon three of his patients with myasthenia by Mr. Gallowav. Their ages were 54, 37 and 45 and the duration of their illnesses was three months, six years and nine years respectively. He was not convinced that the operation had benefited them. He pointed out that ophthalmoplegia associated with thyrotoxicosis might be due to three causes-(I) thyrotoxic myopathy, (2) exophthalmic ophthalmoplegia or (3) myasthenia gravis.
Mr. R. L. Galloway: In order to perform such an operation as exploration of the thymus gland, Dr. Greenfield and I had to devise an instrument for splitting the sternum longitudinally from the sternal notch to the xiphisternum. The difficulty was to do this without injuring the fine parietal pleura behind the sternum in its middle third or thereabouts. I practised the operation on 8 successive cadavers. In the first 4 cases the pleura on one or both sides was ripped open. A button was mounted on the end of the instrument and a method of guiding the instrument was determined so as to keep it close to the posterior surface of the sternum. In the last 4 experimental operations the pleura was not in any way injured. It was then found easy, after distraction of the two halves of the sternum, by means of an adapted bladder retractor, fully to expose the whole of the mediastinum throughout its length, and completely to dissect out the remains of the thymus gland and the fat around it in each case.
It was now considered safe to undertake the operation on the living. The parietal pleura was not injured and I have been able easily and rapidly to excise the complete thymus in each of the 3 cases, and to explore all round for any aberrant tumour or portions of the thymus. None were found in these three cases. Anaesthesia presented no great difficulty, and was administered by intratracheal intubation, using gas and oxygen. The patients had been specially prepared with prostigmin before the operation, so that they arrived on the operating table while that drug was producing its maximum effect.
The duration of the operation in the first case was sixty-eight minutes from start to finish, and was reduced to fifty-eight minutes in the last case: this without hurry or stress in any way. Each of these patients stood the operation well and had completely uneventful surgical recoveries. In 2 of the cases where the thymus seemed to be heavier and more massive than usual, for two or three days immediately following the operation the patients seemed to be much better as regards their myasthenic symptoms. Whether this was an actual fact or whether it was due to suggestion produced in the patient by the operation I cannot say, but from what Dr. Russell Brain has said, this operation of removal of the thymus gland, in no wvav changes the myasthenic condition so far as our observations have gone.
The opcration is, of couirse, at present purelv empirical and wve have not yet got a proper explanation as to why thymic tissue should influence the proper correlation of function of nerve ends and muscle fibres. Since we have found that the operation can be performed with a high degree of safety, a low degree of post-operative morbidity and, so far as we have gone, vith no mortality, it should be worth wvhile continuing to do these rather empirical and extensive biological experiments.
The operation should be performed with accurate celerity, for if a long slow operation were carried out with the mediastinal pressure, &c., in long-continuted unaccustomed decompression, a collapse stage might be arrived at in the operation, from Nvhich the patient could not recover.
[Three photographs were shown of the 3 glands remoxeti which weighed respectixcle 20 g., 22 g., 28 g.]
Dr. L. P. E. Laurent: When mvasthenia gravis and thyrotoxicosis co-exist they ar_ to be regarded as parallel phenomena as Dr. Russell Brain has said; the evidence does not suggest that eithcr of these conditions causes the other.
I have seen twvo cases of sexere thyrotoxicosis in xvhich typical myasthenic weakness came on suddenly within a week of death. In these cases dvsphagia, dvspn.wa, wveakness of the limbs were all strikingly and repeatedly relieved by prostigmin.
I was initerested to hear Dr. Gordon Holmes sav that he had seeni some good remissions after irradiation of the thyNMLus. Amongst my cases followed over the past twelve years. four have done particularlv well and they are the onilv four who have had X-ray therapv of the thymus. One of these patients, after two s2vere relapses wvith dyspnca. had a complete remission lasting eight years and which still continues. Another severe case has kept vell for some years apart from slight unilateral ptosis. I have been struck by the great variation which exists from case to case in their response to prostigmin. A moderate dose may restore normal strength to a severe case, whilst a slighter case may show onlv partial improvement even on the largest doses. I xvonder whether this observation might be of use in selecting cases for thymectomv. One would expect that the more striking the response to prostigmin the greater would he the patient's prospects of a remission.
Dr. H. V. Morgan: Failure of the muscles of respiration is one of the main risks of the operation of thymectomv. I have estimated the degree of involvement of these muscles by determining the vital capacitv of patients with myasthenia gravis. The extent of the diminution in vital caDacitv is a measure of the degree of involvement of the respiratory mnuscles. Marked involvement endangers life and may be an indication for operation. Increase in the vital capacity occurs after exhibition of prostigmin, and the extent and duration of the improvement should be a meastire of the risk of respiratory failure during the period of operation.
Dr. S. P. Meadows mentiotied a group of cases of myasthenia gravis in which the manifestations were localized to one group of muscles, particularly the ocular muscles. The condition of the patients did not prevent them from living for many years, and they were frequently able to carry on a useful occupation, even vithotut treatment. Secondly, remissions occurred in some cases of myasthenia gravis, particularly in the earlv part of the clinical course. These two facts should be borne in mind in selecting cases for operation.
The measurement of the vital capacity in cases of myasthenia gravis, as described by Dr. H. V. MIorgan, might prove a useful aid to choice of cases for operation, as well as a standard by which the restults of treatment could( he assessed.
